Expression and localization of AT1 receptors in hepatic Kupffer cells: its potential role in regulating a fibrogenic response.
Previous studies have showed that the renin-angiotensin system (RAS) plays an important role in the pathogenesis of liver cirrhosis. The localization of angiotensin II receptor in hepatic stellate cells opens up a new research direction of RAS in the regulation of liver fibrosis. However, the potential role of angiotensin II on Kupffer cells remains unexplored. As Kupffer cells are actively involved in the fibrotic process, the present study aimed, specifically, to demonstrate the presence of key RAS components, with particular reference to the AT(1) receptor, and its potential role in hepatic Kupffer cells. The expression of key RAS components in rat liver and isolated hepatic Kupffer cells was analyzed by RT-PCR. The expression and precise localization of AT(1) receptors in hepatic Kupffer cells were investigated by Western blot analysis and immunofluorescent double staining, respectively. The effect of angiotensin-stimulated Kupffer cells on the expression of the fibrogenic factors, i.e. transforming growth factor-beta (TGF-beta) and fibronectin, was examined by semi-quantitative RT-PCR. RT-PCR analysis showed that mRNA of several key RAS components-angiotensin II receptors, angiotensinogen, renin and angiotensin-converting enzyme, particularly the AT(1) receptors, was expressed in the liver and isolated hepatic Kupffer cells. The AT(1) receptor protein was consistently expressed in hepatic Kupffer cells as evidenced by Western blot analysis. Double immunostaining confirmed that the AT(1) receptors were specifically localized to the Kupffer cells from the liver and isolated hepatic Kupffer cells. On the other hand, angiotensin II stimulated mRNA expression of TGF-beta and fibronectin, which could be inhibitable by saralasin and losartan, the nonselective and specific antagonists for AT(1) receptors, respectively. The present findings clearly demonstrated the expression, localization and potential role of local RAS components with particular emphasis on the AT(1) receptors in hepatic Kupffer cells. The intimate interaction of angiotensin II with its AT(1) receptor located in the Kupffer cells and its fibrogenic action may represent a regulatory mechanism in the development of liver fibrosis such as inflammation and cirrhosis.